Contact inhibition of phagocytosis was found'to be characteristic for epithelial sheets formed in cultures by severnl cell types: normal and transformed mouse kidney cells, and differentiated mouse hepatoma cells. In these sheets most central cells surrounded by other cells had very low phagocytic activity. In contrast, marginal cells having a free edge were able to perform an active phagocytosis. Contact inhibitioll of phagocytosis was absent in dpnse cultures of mouse embryo fibroblasts and in cultures of anaplastic mouse hepatoma 22a. The upper surface of epithelial sheets was nonadhesive for prelabeled epithelial cells and fibroblasts. In contrast, the upper surfaceof dense cultures of mouse fibroblasts was adhesive for these cells. These and other data strengthen the suggestion that cqntact inhibition of phagocytosis is a result of different adhesiveness of the upper cell surface and of the surfaces near the free edge. Agents inhibiting cell surface movements at the free edges of marginal epithelial pells (cytochalasin, azide, sorbitol, low temperature) prevented adhesion of particles to these edges. Possibfy, the surface of actively moving cytoplasmic processes -is the only cell part that has adhesive properties necessary for the formation of attachments with qother cellular and noncellular surfaces.
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In epithelial sheets, in (Figs 1 and 2 ) and 2 hr (Fig. 3) of incubation with carmine. Fig. 1 . Hematoxylin-stained culture. Accumulation of particles in marginal cells of the sheet. X500. Preliminary results of the experiments with prelabeled fibroblasts seeded on the sheets prefixed with 2% glutaraldehyde showed that adhesiveness of the upper surface of epithelial sheets (MPTR cultures) was somewhat increased after fixation but nevertheless remained 4 to 5 times lower than that of glass and 2 to 3 times lower than that of the identically fixed fibroblast culture.
DISCUSSION
Most central cells of the epithelial sheets have low phagocytic activity; in contrast, all marginal cells are able to perform active phagocytosis. Evidently, formation of stable cell-cell contacts inhibits cell ability for phagocytosis. This phenomenon will be referred to as contact inhibition of phagocytosis.
Adhesion of particles to cell surface is the first stage of phagocytosis. Contact inhibition of phagocytosis is possibly related to low adhesiveness of the surface of central cells: the number of particles collected by these cells was usually smaller than that adsorbed over equal area of the substrate. In our experiments as well as in those of other authors (2, 8) , upper surfaces of these cells proved to be nonadhesive not only for particles but also for living cells. In contrast, free edges of two contacting epithelial cells easily form firm cell-cell attachments. Results of Di Pasquale and Bell (2) and our experiments indicate that initial attachment of inert particles also takes place near the free edge. Possibly there exists such a phenomenon as contact inhibition of adhesiveness: after the contact of two epithelial cells their surface is divided into areas of firm specific adhesions and surrounding nonadhesive areas. Activity of the cellular edge, the continuous formation of lamellipodia and ruffles, seems to be a necessary condition of its adhesiveness: all agents that inhibited surface movements prevented adhesion of particles to marginal cells. These results suggest that only active protruding cytoplasmic processes are adhesive, that is, are able to form attachments with other cells, substrate, or particles. Formation of these attachments may be a result of a complex of active reactions. A cell forming an attachment may be compared to a cowboy lassoing a horse. In both cases there are three main phases of the reactions: active protrusion of a special process, attachment of this process to an object, and development of the tension in the process. From this point of view, contact inhibition of phagocytosis and of adhesiveness should be considered as corollaries of contact inhibition of movement: if only protruding processes are adhesive, inhibition of the formation of these processes by contact will make the surface nonadhesive.
Nonadhesiveness of the upper surface is preserved to a considerable degree in a glutaraldehyde-fixed epithelial sheet; this fact opens the possibilities for further studies of its chemical basis. We favor the suggestion that different adhesiveness of moving cytoplasmic processes and of immobile surface is related to differences in the interaction of submembranous actin microfilaments with the membrane. For instance, it is possible that at the tips of cellular processes microfilaments may penetrate through the membrane and participate in the formation of attachments. Actomyosin-like proteins may be present at the surface and play certain roles in adhesiveness (9) .
Comparison of various cultures shows that contact inhibition of phagocytosis and nonadhesiveness of the upper surface are typical only for cells that form firm intercellular contacts. We regarded contacts as firm if they were not broken during cell migration on the substrate (Table 1) . These contacts were characteristic for various epithelial cells, with the exception of anaplastic hepatoma 22a, which probably lost the ability to form firm contacts in the~course of progression. High adhesiveness of the upper sutrface and absence of contact inhibition of phagocytosis in dense cultures of mouse fibroblasts deserve special comment. These cultures are highly multilayered: they consist of 6 to 10 layers of well-spread cells forming lamellae over each other (5) . Thus, adhesiveness of the upper surface of these culttures cannot be explained by the presence of.free cell edges contacting not with other cells but with the substrate. However, cell-cell contacts in these cultures are not firm: they are broken during migration into the wound. Possibly even in dense cultures of fibroblasts contacts are broken now and then and surface movements are resumed; this may be the reason for the adhesiveness of the upper surface of these cultures; Another possibility is that the whole surface of lamellar cytoplasm of fibroblasts may have special adhesive properties retained even in the absence of free edges. Further experiments are needed to test both these possibilities. Different stability of cell-cell contacts in epithelial and fibroblastic cultures may explain different sensitivity of the locomotory behavior of these two cell types to Coltemid. In fibroblastic cultures intercellular contact induces only a short-term paralysis of ruffling unless the immobile state of contacting cell edges is stabilized by the formation of microtubules.
Colcemid prevents this stabilization so that the whole cell edge becomes active; as a result cell morphology is changed and directional migration of cells is stopped (4) . In contrast, in epithelial cultures Colcemid did not change cell morphology, did not inhibit directional migration of the sheet into the wound, did not activate ruffling of contacting cell edges, and had no effect on particle phagocytosis by the central cells. Obviously, in epithelial cultures firm cell-cell contacts are sufficient to keep contacting edges immobile; additional stabilization by microtubules is not necessary. In fibroblastic cultures, where contacts are less firm, this stabilization plays an essential role in morphogenesis.
